The further development of Li-air battery will necessitate a better understanding of the microstructure and chemical nature of Li metallic sheet. Metallic lithium is highly sensitive to hydrogen, oxygen, nitrogen, and carbon dioxide, which are the major components of wet air, and is more likely to form rapidly LiOH, Li 2 O, Li 2 O 2 , Li 3 N, and Li 2 CO 3 species [2, 3] when exposed to air and/or moisture. Figure-1a shows XPS Li1s spectra acquired by depth-profiling through the different surface layers found on a pure metallic Li sheet while Figure-1b gives a representation of these different layers with typical thicknesses.
Because of this very high surface reactivity and the low hardness of Li, it is thus very difficult to prepare thin sample from a specific Li sheet for direct TEM observations and chemical analysis of the material structure and surface chemical nature. In this work we present a first direct SR-TEM-EELS study of the surface chemical nature of Li sheets. We have used a Hitachi air-protection cryogenic FIB holder to prepare thin Li samples and study the surface chemistry using SpatiallyResolved EELS (SR-EELS). The thin samples were prepared from different Li sheets using FIB (NB5000 from Hitachi) with the sample temperature at ~ -90 °C. Figure-1c shows a typical FIB sample that was obtained. The samples were transferred under vacuum using the same holder into a Hitachi HF-3300 cold FEG E-TEM for EELS analysis at low temperature without air contact.
Spatially-resolved EELS was done using a high resolution GIF system (Gatan Quantum ER). Figuire-2a shows a TEM image selected with the rectangular slit while Figure-2b ), c) and d) show the spectrum images for the Li -K-edge , O -K-edge and C -K-edge respectively. Figure-3a ) presents again a Li -K-edge spectrum image while Figure-3b ) shows four extracted spectrum taken at different positions on the sample. One can see the clear the change in the Li -K-edge as a function of the depth from the surface (#1) to the last one (#4) that is representative of metallic Li. 
